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Reactor Antineutrino Oscillation

XXIX Neutrino ConferenceJiajie Ling (SYSU) 2

ὖ Ӷ’ᴼ Ӷ’ ρ ÓÉÎς— ÃÏÓ— ÓÉÎɝ ÓÉÎ— ÓÉÎɝ ÃÏÓ— ÓÉÎς—ÓÉÎɝ

ρ ÓÉÎς— ÓÉÎɝ ÃÏÓ— ÓÉÎς—ÓÉÎɝ
ɝ ɝά

ὒ

τὉ

JUNO

DayaBay Near
DayaBay Far

Immune to CP violation and matter effects

KamLAND

Key for a precise measurement:
V Baseline Optimization
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V Large statistics

Large Ӷ’ flux 
Massive target mass

V Background control
Large overburden
Detector shielding

V Systematics control
Relative Far/Near measurement



DayaBay Layout
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EH1
(AD-1, 2)

EH2
(AD-3, 8)

EH3
(AD-4, 5, 6, 7)

Relative Measurement: 
3 Experimental Halls (EH) 
8 identical antineutrino 

detectors (AD)



Antineutrino Detector (AD)System

20 ton Gd
doped LS 
(Gd-LS) 

22 ton Liquid 
Scintillator (LS)

40 ton
Mineral oil
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NIM A7738 (2015)
NIM A811133 (2016) 
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6-AD (2-1-3)
Dec/2011 ςJul/2012

8-AD (2-2-4)
Oct/2012 ςDec/2016

7-AD (1-2-4) 
Jan/2017 ςDec/2020

AD7-8 
installation

AD1 
GdLSO LS

EH1 EH3

Inverse Beta Decay (IBD)

Coincidence signals
Å Prompt:  Ὁ Ὁ πȢψMeV

Å Delayed: nH(2.2 MeV) or nGd(~8 MeV)  

End of 
operation

Special 
calibration

AD1 FADC 
installation



Å Rolling gain calibration using dark noise
ÅWeekly calibration 

Å 68Ge, 241Am13C, 60Co 
Å LED diffuser ball

Å Special calibration campaigns
Å 137Cs, 54Mn, 241Am9Be, 239Pu13C

Å Spallation neutronsand 12B
Å Natural radioactivity

Detector Energy Response 

Relative detector energy scale Ṃ0.2%

XXIX Neutrino ConferenceJiajie Ling (SYSU) 5

NIM A75019 (2014) NIM A797260 (2015)

8.5% @ 1 MeV


